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Large scale, low risk assets on the Norwegian Continental Shelf

World-class oil and gas portfolio

1.72bn
boe

0.81bn
boe

444
mboepd

2P reserves1 2C resources1 Production2

Johan Sverdrup
Partner, 31.6%

Edvard Grieg / Ivar Aasen
Operator, ~35-65% 

Ula area
Operator, 15-80% 

Skarv area
Operator, ~24% 

Valhall area
Operator, 90% 

Alvheim area
Operator, ~80% 

1)  Reserves and resources at year-end 2023  2)  Production 2Q 2024, mboepd: thousand barrels of oil equivalents per day

 ·

 Johan Sverdrup

 Skarv

 Alvheim

 Ula/Tambar

 Valhall/Hod

Harstad

Trondheim

Sandnessjøen

Stavanger

Oslo
 Yggdrasil

 Edvard Grieg 
& Ivar Aasen



4

  

4

Integration of 
new concepts

Remote operations and 
maintenance

Data-driven 
decisions

New ways of working AutomationIncreased digital 
competence for all

New cooperation 
models

Integrated 
Operation Centres

Future operations – modernising and digitalising the way we work
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Intelligent Asset Management specialists
A proven track record delivering innovative and efficient services and solutions to 
many of the largest corporations in Norway. 

Application development for SAP APM and EAM
Our own Lighthouse Apps provide powerful and efficient additions and extensions 
to standard APM and EAM functionality. 

A trusted partner for your digital journey
Our experienced team offers expert advisory-, project management- and business 
consulting services

About Lighthouse
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Maintenance Management Maturity Model
Focus on Asset Performance by managing Maintenance on Failure-Mode Level

6© 2024 SAP SE or an SAP affiliate company. All rights reserved.  ǀ Public This presentation and SAP‘s strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without notice. This document is provided without a 
warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, fitness for a particular purpose, or noninfringement.

Emergency Time Usage PredictiveConditionDeferred Risk-based

Fix when broken
- Individual approach -

Scheduled Maintenance Activities
 - Planned, controlled work - 

On conditional state
- Designed for 
reliability and 

maintainability - 

Reactive Proactive

Based on Equipment Based on Equipment + Counters Based on Systems + Failure Mode + IoT + ML/AI + Analytics

Forecasting
- Performance- / 

value-oriented, Zero-
Defect-Operations -

Human lead

Machine optimized
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APM – From strategy to execution

• Measure and assess the 
effectiveness of maintenance 
per eq. group, failure mode, 
failure cause, etc. 

• «Close the loop»

• Track decisions and 
activities across the 
lifecycle of an asset

• Bring strategies closer 
to the implementation

Requirements, 
strategies, 

frameworks

Implemented 
maintenance 

strategies

Experience 
and results

Missing 
links
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Reporting
Analysis 

(AI on Notifications, 
WO, RR, ...) 

APM S/4

APM – From strategy to execution
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Hidden/

Main Failure mechnism Sub Failure mechnism Evident

Fails to transfer fluid at all FTS - Failure to 
start on demand

No rotational torque 
supplied to pump. 

Driver/motor or 
gearbox/coupling failure 1-Mechanical failure 1.3-Looseness 27000 Evident No Random failure

Fails to transfer fluid at all VIB - Vibration Damage/shutdown of 
pump.

Bearing failure due to lack 
of lubrication. Increased 
bearing 
temperature/vibrations.

1-Mechanical failure 1.4-Sticking 2160 Evident No Age, 
Unpredictable

Fails to transfer fluid at all VIB - Vibration Damage/shutdown of 
pump.

Bearing failure due to 
mechanical damage/wear 
(fretting, brinelling etc.)

1-Mechanical failure 1.2-Deformation NA Evident No Age, 
Unpredictable

Fails to transfer fluid at all VIB - Vibration Damage/shutdown of 
pump. Shaft bowed. 1-Mechanical failure 1.2-Deformation NA Evident No Random failure

Fails to transfer fluid at all
BRD – Breakdown 
(Serious damage, 
seizure, breakage)

Damage/shutdown of 
pump.

Drive belt/chain snapped 
(where applicable) 2-Material failure 2.5-Breakage NA Evident No Random failure

Fails to transfer fluid at all OHE - Overheating Damage/shutdown of 
pump.

Increased temperature in 
bearing due to damage 
from contamination

5-External influence 5.2-Contamination 2160 Evident No Age, 
Unpredictable

Fails to transfer fluid at all OHE - Overheating Damage/shutdown of 
pump. Gearbox cooler failure 1-Mechanical failure 1.0-General  NA  Hidden  No Age, 

Unpredictable

Fails to transfer fluid at all OHE - Overheating Seal failure – leakage 
to environment

Seal loop cooler shell or 
tubes fouled 5-External influence 5.1-Blockage/plugged 2160 Hidden No Age, 

Unpredictable

Transfer fluids at reduced flow 
rate /or pressure LOO - Low output

Reduced discharge 
flow or pressure and 
increased vibration

Pump Impeller damaged 
(wear, erosion, corrosion, 
damage, cavitation)

2-Material failure 2.0-General 17520 Evident No Age, 
Unpredictable

Transfer fluids at reduced flow 
rate /or pressure LOO - Low output

Reduced discharge 
flow or pressure and 
increased vibration

Wear ring worn 2-Material failure 2.4-Wear 12960 Evident No Age, 
Unpredictable

Transfer fluids at reduced flow 
rate /or pressure LOO - Low output

Reduced discharge 
flow or pressure and 
increased vibration

Drive coupling / gear 
degradation. Reduced 
torque transfer to pump. 

1-Mechanical failure 1.0-General 8760 Evident No Age, 
Unpredictable

Transfer fluids at reduced flow 
rate /or pressure LOO - Low output

Reduced discharge 
flow or pressure and 
increased vibration

Suction strainer / Filter 
clogged (if installed) 5-External influence 5.1-Blockage/plugged  NA Evident No Age, 

Unpredictable

      

Failure 
development

Dangerous 
FailureFunction failure Failure mode Failure Effect Failure cause MTBF (Hours)
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MC/MTC docs Docs: FMEA tables, tasks Database: Machine readable formats

Vendor/equipment specific 
strategies (FMECA/RCM)

Digitising Maintenance Concepts 
From controlled text documents to an APM representation

Types of 
Detection 

Catalog 
Profile  Catalog Profile Description  Object Type  Object Type Description 

Smoke 
Detection FG0000001 FIRE AND GAS DETECTORS FG-SD SMOKE DETECTORS 

Gas Detection 

FG0000001 FIRE AND GAS DETECTORS FG-GDCAT GAS DET. CATALYTIC 

FG0000001 FIRE AND GAS DETECTORS FG-GD GAS DETECTOR MISC 
FG0000001 FIRE AND GAS DETECTORS FG-GDLOSIR GAS LINE DETECTOR IR 
FG0000001 FIRE AND GAS DETECTORS FG-GDLOSLA GAS LINE DET. LASER 
FG0000001 FIRE AND GAS DETECTORS FG-GDPIR GAS POINT DET. IR 
FG0000001 FIRE AND GAS DETECTORS FG-GDACO GAS DET. ACOUSTIC 

FG0000001 FIRE AND GAS DETECTORS FG-PGD PORTABLE GAS 
DETECTORS 

Flame 
Detection 

FG0000001 FIRE AND GAS DETECTORS FG-FD FLAME DETECTOR 
FG0000001 FIRE AND GAS DETECTORS FG-FDV FLAME DETECTOR VIDEO 

Heat 
Detection FG0000001 FIRE AND GAS DETECTORS FG-HD HEAT DETECTOR 

Oil Mist 
Detection FG0000001 FIRE AND GAS DETECTORS FG-OMD OIL MIST DETECTOR 

Pushbuttons IP0000001 INPUT DEVICES IP-FAB FIRE ALARM BUTTON 
Logic Solvers 
& Control 
Panels 

FG0000001 FIRE AND GAS DETECTORS FG-CP LOGIC SOLVERS AND 
CONTROL PANELS 

CL0000001 CONTROL LOGIC UNITS CL-PLCFC PLC - FIRE CENTRAL 

Miscellaneous FG0000001 FIRE AND GAS DETECTORS FG FIRE & GAS DETECTORS 
MISC 

 

Function 
failure 

Failur
e 
mode 

Failure 
Effect 

Failure 
cause 

MT
BF 

Danger
ous 

failure 

Hidd
en/ 

Evide
nt 

Failure 
develop

ment 

FMEA 
Justifica
tion 

Ta
sk 
Ty
pe 

Ta
sk 
No 

Fails to 
provide 
alarm 
signal in 
presence 
of smoke 

NOO - 
No 
output 

Does not 
detect 
smoke 
according 
to 
specificati
ons 

Detector 
failure 

  Y Hidde
n 

    T1 T1 

NOO - 
No 
output 

Does not 
detect 
smoke 
according 
to 
specificati
ons 

Environm
ent/ area 
has been 
affected/ 
modified 
in a way 
that 
hinders 
detection 
(detector 
covered, 
scaffoldin
g, noise 
curtains, 
physical 
obstructio
ns, etc.) 

  Y Evide
nt 

Random 
failure 

  T1, 
O1 

O1 

LOO - 
Low 
output 

Does not 
detect 
smoke 
according 
to 
specificati
ons 

Detector 
failure 

  Y Hidde
n 

  Sensor 
sensi-
tivity 
below 
required 
level 

T1 T1 

Detector 
generate
s false 
alarm 

SPO - 
Spurio
us 
operat
ion 

Failure 
generate
s false 
alarm 

Detector 
loop 
failure 

  N Evide
nt 

Random 
failure 

Optical 
detectors 
have built 
in 
diagnosti
cs. 

C1 C1 

SER - 
Minor 
in-
servic
e 
proble
ms 

Error that 
does not 
normally 
affect the 
function 
but shall 
be 
repaired. 

Detector 
contamina
ted, 
obscured 
or fouled 

  N Evide
nt 

Age, 
Unpredict
able 

  C1, 
O1 

C1 

OTH - 
Other 

Error that 
does not 
normally 
affect the 
function 
but shall 
be 
repaired. 

Mechanic
al 
failure/iss
ues, 
corrosion 
etc. 

  N Evide
nt 

Age, 
Unpredict
able 

  C1, 
O1 

O1 

Equipme
nt is not 
protected 
in 
explosive 
atmosph
eres 

LEX - 
Loss 
of EX 
integrit
y 

Equipme
nt 
represent
s an 
ignition 
source. 

Environm
ental 
impact, 
damage, 
vibrations 

  N Hidde
n 

Age, 
Unpredict
able 

  I1 I1 

 

Ta
sk 
No 

Task Task Details 
Measuring 
point 
(barriers) 

CRW 
(barr
iers) 

Inte
rval Task justification Comments 

T1 Function 
test 
detector 

Function test 
with use of test 
smoke (note) 

B_DETECTO
R_SMOKE_F

UNCTEST 

Y PF
D 

calc 
(not
e) 

Shall reveal 
dangerous faults 
not identified by 
built-in 
diagnostics. 

Interval shall be 
according to SIL 
calculation (if 
applicable). If no 
SIL requirements 
interval shall be 
4 years. 

O1 Visual 
inspection 
of detector 

Verify that 
detector is not 
deteriorated, 
obscured, 
fouled etc. 

 NA Y 12 - 
48 

Mon
ths 

Interval may be 
adjusted if justified 
and documented. 
Consider 
environment and 
failure rate history 
and knowledge. 

  

I1 EX check   NA  N See 
com
men

t 

  Interval 
according to EX 
strategy. EX 
inspection may 
be organized per 
area or in 
combination with 
other 
maintenance/test 
activities, for 
example task O1 

C1 Monitoring 
(refer/com
bine with 
task T1 in 
table 38) 

Equipment 
failure or 
abnormalities  

NA N N/A Feedback from 
the 
instrument/loop to 
SAS/ F&G panel. 
No dedicated task 
required in PM 
program 

Failures/abnorm
alities are 
communicated 
typically <4mA, 
>20mA or data 
bus (HART, 
Autronica 
protocol, etc.). 

 

Types of 
Detection 

Catalog 
Profile  Catalog Profile Description  Object Type  Object Type Description 
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FG0000001 FIRE AND GAS DETECTORS FG-GDACO GAS DET. ACOUSTIC 

FG0000001 FIRE AND GAS DETECTORS FG-PGD PORTABLE GAS 
DETECTORS 

Flame 
Detection 

FG0000001 FIRE AND GAS DETECTORS FG-FD FLAME DETECTOR 
FG0000001 FIRE AND GAS DETECTORS FG-FDV FLAME DETECTOR VIDEO 

Heat 
Detection FG0000001 FIRE AND GAS DETECTORS FG-HD HEAT DETECTOR 

Oil Mist 
Detection FG0000001 FIRE AND GAS DETECTORS FG-OMD OIL MIST DETECTOR 

Pushbuttons IP0000001 INPUT DEVICES IP-FAB FIRE ALARM BUTTON 
Logic Solvers 
& Control 
Panels 

FG0000001 FIRE AND GAS DETECTORS FG-CP LOGIC SOLVERS AND 
CONTROL PANELS 

CL0000001 CONTROL LOGIC UNITS CL-PLCFC PLC - FIRE CENTRAL 

Miscellaneous FG0000001 FIRE AND GAS DETECTORS FG FIRE & GAS DETECTORS 
MISC 
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Danger
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failure 

Hidd
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nt 
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Justifica
tion 
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pe 
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sk 
No 

Fails to 
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alarm 
signal in 
presence 
of smoke 
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No 
output 
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detect 
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ons 

Detector 
failure 
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    T1 T1 

NOO - 
No 
output 

Does not 
detect 
smoke 
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to 
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Environm
ent/ area 
has been 
affected/ 
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that 
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(detector 
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g, noise 
curtains, 
physical 
obstructio
ns, etc.) 

  Y Evide
nt 
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failure 

  T1, 
O1 

O1 

LOO - 
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output 

Does not 
detect 
smoke 
according 
to 
specificati
ons 

Detector 
failure 

  Y Hidde
n 

  Sensor 
sensi-
tivity 
below 
required 
level 

T1 T1 

Detector 
generate
s false 
alarm 

SPO - 
Spurio
us 
operat
ion 

Failure 
generate
s false 
alarm 

Detector 
loop 
failure 

  N Evide
nt 

Random 
failure 

Optical 
detectors 
have built 
in 
diagnosti
cs. 

C1 C1 

SER - 
Minor 
in-
servic
e 
proble
ms 

Error that 
does not 
normally 
affect the 
function 
but shall 
be 
repaired. 

Detector 
contamina
ted, 
obscured 
or fouled 

  N Evide
nt 

Age, 
Unpredict
able 

  C1, 
O1 

C1 

OTH - 
Other 

Error that 
does not 
normally 
affect the 
function 
but shall 
be 
repaired. 

Mechanic
al 
failure/iss
ues, 
corrosion 
etc. 

  N Evide
nt 

Age, 
Unpredict
able 

  C1, 
O1 

O1 

Equipme
nt is not 
protected 
in 
explosive 
atmosph
eres 

LEX - 
Loss 
of EX 
integrit
y 

Equipme
nt 
represent
s an 
ignition 
source. 

Environm
ental 
impact, 
damage, 
vibrations 

  N Hidde
n 

Age, 
Unpredict
able 

  I1 I1 
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output 
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specificati
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failure 

  Y Hidde
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  Sensor 
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below 
required 
level 

T1 T1 

Detector 
generate
s false 
alarm 

SPO - 
Spurio
us 
operat
ion 

Failure 
generate
s false 
alarm 

Detector 
loop 
failure 

  N Evide
nt 

Random 
failure 

Optical 
detectors 
have built 
in 
diagnosti
cs. 

C1 C1 

SER - 
Minor 
in-
servic
e 
proble
ms 

Error that 
does not 
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affect the 
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but shall 
be 
repaired. 

Detector 
contamina
ted, 
obscured 
or fouled 

  N Evide
nt 

Age, 
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able 

  C1, 
O1 

C1 

OTH - 
Other 

Error that 
does not 
normally 
affect the 
function 
but shall 
be 
repaired. 

Mechanic
al 
failure/iss
ues, 
corrosion 
etc. 

  N Evide
nt 

Age, 
Unpredict
able 

  C1, 
O1 

O1 

Equipme
nt is not 
protected 
in 
explosive 
atmosph
eres 

LEX - 
Loss 
of EX 
integrit
y 

Equipme
nt 
represent
s an 
ignition 
source. 

Environm
ental 
impact, 
damage, 
vibrations 

  N Hidde
n 

Age, 
Unpredict
able 

  I1 I1 

 

Ta
sk 
No 

Task Task Details 
Measuring 
point 
(barriers) 

CRW 
(barr
iers) 

Inte
rval Task justification Comments 

T1 Function 
test 
detector 

Function test 
with use of test 
smoke (note) 

B_DETECTO
R_SMOKE_F

UNCTEST 

Y PF
D 

calc 
(not
e) 

Shall reveal 
dangerous faults 
not identified by 
built-in 
diagnostics. 

Interval shall be 
according to SIL 
calculation (if 
applicable). If no 
SIL requirements 
interval shall be 
4 years. 

O1 Visual 
inspection 
of detector 

Verify that 
detector is not 
deteriorated, 
obscured, 
fouled etc. 

 NA Y 12 - 
48 

Mon
ths 

Interval may be 
adjusted if justified 
and documented. 
Consider 
environment and 
failure rate history 
and knowledge. 

  

I1 EX check   NA  N See 
com
men

t 

  Interval 
according to EX 
strategy. EX 
inspection may 
be organized per 
area or in 
combination with 
other 
maintenance/test 
activities, for 
example task O1 

C1 Monitoring 
(refer/com
bine with 
task T1 in 
table 38) 

Equipment 
failure or 
abnormalities  

NA N N/A Feedback from 
the 
instrument/loop to 
SAS/ F&G panel. 
No dedicated task 
required in PM 
program 

Failures/abnorm
alities are 
communicated 
typically <4mA, 
>20mA or data 
bus (HART, 
Autronica 
protocol, etc.). 

 

Ta
sk 
No 

Task Task Details 
Measuring 
point 
(barriers) 

CRW 
(barr
iers) 

Inte
rval Task justification Comments 

T1 Function 
test 
detector 

Function test 
with use of test 
smoke (note) 

B_DETECTO
R_SMOKE_F

UNCTEST 

Y PF
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(not
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Shall reveal 
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not identified by 
built-in 
diagnostics. 

Interval shall be 
according to SIL 
calculation (if 
applicable). If no 
SIL requirements 
interval shall be 
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O1 Visual 
inspection 
of detector 

Verify that 
detector is not 
deteriorated, 
obscured, 
fouled etc. 

 NA Y 12 - 
48 

Mon
ths 

Interval may be 
adjusted if justified 
and documented. 
Consider 
environment and 
failure rate history 
and knowledge. 

  

I1 EX check   NA  N See 
com
men

t 

  Interval 
according to EX 
strategy. EX 
inspection may 
be organized per 
area or in 
combination with 
other 
maintenance/test 
activities, for 
example task O1 

C1 Monitoring 
(refer/com
bine with 
task T1 in 
table 38) 

Equipment 
failure or 
abnormalities  

NA N N/A Feedback from 
the 
instrument/loop to 
SAS/ F&G panel. 
No dedicated task 
required in PM 
program 

Failures/abnorm
alities are 
communicated 
typically <4mA, 
>20mA or data 
bus (HART, 
Autronica 
protocol, etc.). 

 

SAP Asset Performance Management 
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Maintenance strategies implemented in APM
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Maintenance strategies implemented in APM
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Maintenance strategies implemented in APM
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“The vision is to achieve a maintenance strategy dominated 
by intelligent automatic actions and significantly reduced 
human interventions. 

In plain words: The Equipment and systems tells us when 
and how it needs to be maintained.”
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CBM Hub

Enabled by SAP APM
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CBM Hub: Simplified functionality

CBM Hub

Sensors & Specialist 
systems

 Algorithms & Rules 
 Configuration 

 Thresholds/limits
 LCI data 

 Charts & results
 Alert Monitoring &Management
 Statistics & Trend

SAP 4/Hana
 Notifications
 Work Orders

 Documented CBM strategies
Pressure

Temperature

Flow

Calculation
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From signal in the field to work order execution 

CBM Hub: Enabling end to end maintenance

The CBM Hub enables end-to-end maintenance by facilitating automated workflows from field sensors to 
executed maintenance tasks—efficiently, seamlessly, and at scale.

Data sources CBM Hub Alert Generation Maintenance Action

Key features in 
the CBM Hub 

solution

Data Exchange

Rules & 
Algorithms

3rd Party Alert 
Management

S/4HANA 
integrated

Asset 
Overview

Thresholds & 
Configuration

BTP 
extension

BTP 
extension

BTP extension



17



18

18



19



20

20



21

21



22



23



24



25

Scaling up towards 2027

CBM Hub at a glance

Maintenance 
Plants

20 + Supporting all 
brownfield and 
greenfield assets

0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

Current 2027 (est.)

0 1000 2000 3000

2027 (est) Current

External systems

25 + Across multiple fields 
supported by dynamic 
datasets

3rd party monitoring

~10 000  50 000
Objects monitored via external 
systems

PI & CDF Ingestion items / 
hrs
15 000+  50 000

Technical Objects

Transmitter pairs

~10 000  50 000
Flatlining / Out of range

As part of our APM solution
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On-premSAP Business Technology Platform – Cloud foundry

Technical Architecture
CBM HUB

SAP APM
SAP 

S4HANAIndicators

Thresholds

Alerts

Rules ...

API

Condition Based Maintenance

Sentinel

System One

Pi Vision

ABB Insight

Osisoft PI

Aize

Control systems

(Alarm & event DB)

API

CDF
Source Systems

Ingestion engine

Data quality
Data prep

Signal pre-
treatment

Rest / MQTT

Synthetic 
timeseries

CF Runtime
HTML5 
Event mesh 
Hana cloud
CAP

Rest / MQTT

Asset Data Onboarding

Setup & Config.

Monitoring

Templates

Rest / MQTT

Azure devops
• Pipelines
• CI/CD

IOT
Data 
layer

HANA 
Analytics 

data

Cloud 
connector

Event mesh
Cloud connector

Rest 
MQTT

GraphQL
HANA 
Cloud
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Key Concepts: BTP as an innovation platform

1
BTP as innovation layer

Extensibility

Integration

Event Mesh

«Connect any system»

2
Fast deployment & 

Scalable Architecture

Start Small

Test & Validate Quickly

Scale Up Seamlessly

3
Clean Core & Future-proof

Before: Customized Core

• Difficult upgrades
• Epensive maintenance

• Technical dept

After: Clean Core Strategy

• Seamless upgrades
• Faster innovation

• Lower TCO
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PoC Timeline: 90 Days Execution Plan

Setup & Data 
integration1 Testing & 

Use Case 
Definition2 Refinements, 

Findings & 
Roadmap3

• Discovery workshop
• Deploy APM & Configure 

environment
• Connect to ECC or S/4HANA 
• Connect customer data 

sources (IoT, time series data, 
3rd party expert systems)

• Workshop to define PoC 
monitoring scenario

• Weekly Q&A and demo 
workshop

• Creation of necessary 
extensions

• Review insights & findings
• Deliver gap analysis including 

strategy to close gaps
• Present roadmap for 

implementationCo
nt

en
t

Week 1-3 Week 4-8 Week 9-12
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Martin Hasle
Project manager & 

Advisor

Lighthouse

martin@lighthouse.no

Terje Lindrupsen
Digital Maintenance Lead 

Yggdrasil

Aker BP

terje.lindrupsen@akerbp.com

THANK YOU
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www.akerbp.com
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